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It has recently been shown that derived prostaglandins (PGs) of the A and B types are much more
potent ocular hypotensive agents than primary PGs of the E, F, or D type. The purpose of this study
was to determine whether two representatives of these structurally different PGs, namely PGA, and
PGF,,-1-isopropyl ester (PGF,,IE), reduce intraocular pressure (IOP) of the feline eye by similar or
dissimilar mechanisms. Aqueous humor flow rate was determined by a fluorophotometric technique,
Schiotz electronic tonography was used to measure outflow facility and venomanometry was done to
measure episcleral venous pressure. Although at the doses used, both PGF, IE (2.5 ug/eye) and PGA,
(5.0 ug/eye) caused significant IOP reduction within 2.5 hr after their topical application, neither
caused a significant decrease in aqueous humor flow rate, a significant increase in outflow facility or a
change in episcleral venous pressure. It was concluded, therefore, that both of these PGs reduce IOP
by an apparently similar mechanism, presumably by increasing uveoscleral outflow. Invest Ophthal-

mol Vis Sci 28:1639-1643, 1987

Many primary prostaglandins (PGs) have been
shown to reduce intraocular pressure (IOP) in several
mammals, including nonhuman primates.'? To ob-
tain this effect, however, relatively high doses of these
PGs had to be used, causing considerable ocular side
effects in both experimental animals' and human
volunteers.® Esterification of the carboxylic acid
group of PGF,, was found to improve the ocular
penetration of the PGF,, moiety and its ocular hypo-
tensive potency,* and PGF,,-1-isopropyl ester
(PGF,,IE) was also found to reduce the IOP in glau-
comatous human eyes.’

It has been more recently found that derived PGs
of the B, and especially the A type, may have poten-
tial therapeutic advantages over previously studied
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primary PGs because of their greater ocular hypoten-
sive potency and lesser conjunctival hyperemic ef-
fects.® However, it remained unclear whether or not
these advantages arose from differences in the mecha-
nisms of action of these structurally different eicosa-
noids. This study was undertaken, therefore, to com-
pare the mechanism of the ocular hypotensive effects
of PGA, free acid and PGF,IE.

Materials and Methods
Fluorophotometry and Tonometry

One drop of Fluress (Barnes-Hind, Inc., Sunny-
vale, CA) was instilled 12 times at 3 min intervals
into each eye of 15 adult cats (2.6-3.4 kg) that were
accustomed to being handled. Thirty minutes after
the application of the last drop, the conjunctival cul-
de-sac was irrigated with saline to remove excess fluo-
rescein. Seven hours later the cats were anesthetized
with xylazine (0.5 mg/kg; i.m.) and ketamine (20
mg/kg; i.m.); supplemented with ketamine (20
mg/kg; i.m.) as needed. Four to six measurements of
fluorescein concentrations in the cornea and anterior
chamber of both eyes were taken with a Fluorotron
Master (Coherent, Inc., Palo Alto, CA) at approxi-
mately 45 min intervals. Following these baseline
measurements, 5.0 ug of PGA, or 2.5 ug of PGF,IE
in a volume of 25 ul of ophthalmic vehicle solution
was instilled into one eye of each cat. Five more mea-
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surements of both eyes were then taken at 1 hr inter-
vals over the next 5 hr. Five of these cats were used for
both PGs, but at least 1 week apart. IOP was mea-
sured in all cases with an Alcon (Fort Worth, TX)
pneumatonograph immediately before and 2 hr after
PG application.

Aqueous humor flow rate was calculated according
to a modification’ of the method of Jones and Maur-
ice.® Corneal and anterior chamber volumes for each
cat were calculated from corneal thickness and cen-
tral anterior chamber depth measured with a pa-
chymeter (Haag-Streit AG, Liebenfeld, Switzerland),
and from corneal diameters measured with a Castro-
viejo caliper. It was assumed that the anterior
chamber volume equals the volume of a spherical
segment that is defined by the inner surface of the
cornea and a plane tangential to the anterior pole of
the lens. Mean corneal and anterior chamber vol-
umes of 171 ul and 479 ul, respectively, were ob-
tained. Since the posterior border of the anterior
chamber must be somewhat convex, this calculation
may underestimate the volume of the anterior
chamber, and hence may yield a consistent underes-
timation of flow rate. However, neither the relation-
ship between the measured flow rate in the two eyes
of the same animal or of the same eye before and after
treatment, nor our conclusions concerning the rela-
tive effects of PGs on flow rates, will be affected by
this underestimation.

Flow rates were also estimated for each 1 hr period
after PG application, as previously described,”? to
determine whether or not there were shorter episodes
of opposite changes in flow rates after the application
of these PGs that could have gone undetected by a
single determination over a 5 hr period.

Tonography

Tonography was performed with an electronic
Schiotz tonometer (Berkeley Bio-Engineering, Inc.,
San Leandro, CA) on 14 cats treated with PGA, and 8
cats treated with PGF,,IE. Five of these cats were also
used in the fluorophotometric studies but in no less
than 1 week before or after tonography. Before each
tonographic measurement, anesthesia was adminis-
tered and IOP was measured, as described above. Im-
mediately after baseline values were obtained, PGA,
(5.0 ug) or PGF,IE (2.5 ug) was instilled into one eye
of each cat, and a second set of measurements was
performed 2 to 2.5 hr thereafter. Scleral rigidity was
estimated from paired readings of Schiotz tonometry
obtained on five cats with 5.5 and 10.0 g weights.
Both the scleral rigidity values and tonographic C
values were approximated from the 1955 Frieden-
wald tables. Scleral rigidity value of 0.011 derived
from our cats was used for the calculation of data
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presented in Table 2. The C values for PGF,IE ex-
periments were also recalculated using the human
scleral rigidity value of 0.0215 which was used for the
feline eye in some previous experiments with PGF,,,.2

Venomanometry

Venomanometry was performed with a Zeimer
venomanometer'? on five of these cats that were simi-
larly anesthetized. The vascular surface was brought
into view by rotating the globe downward with a bri-
dle suture put through the peripheral cornea. The
pressure of the episcleral veins of both eyes were
measured five to ten times and values were averaged.
Then PGA, (5.0 ug) or PGF,IE (2.5 ug) was instilled
into one eye selected randomly. Two hours later, the
second venomanometry was done similarly on the
region of the vascular bed. The same cats were used
for both PGs but at least | week apart.

These experiments conformed to the ARVO Reso-
lution on the Use of Animals in Research.

Materials

PGA, was purchased from Sigma Chemical Co.
(St. Louis, MO) and was first dissolved in 0.02%
Na,CO; in saline (5 ug/ul), and then added to an
ophthalmic vehicle solution (0.5% polysorbate 80
and 0.01% benzalkonium chloride in normal saline)
to a final concentration of 5.0 ug/25 ul. PGF,,IE was
prepared from PGF,, by Bahram Resul of Pharmacia
AB (Uppsala, Sweden) and was generously provided
for these experiments by Pharmacia AB. PGF,IE
was dissolved in ethanol (100 ug/ul), then added to
the same ophthalmic vehicle to yield a final concen-
tration of 2.5 ug/25 ul in PGF,, equivalents with an
ethanol concentration of 0.1%. These doses were se-
lected on the basis of the reported ocular hypotensive
potency of these two PGs.%!!

Results

The rate of aqueous humor flow over a 5 hr period
after PGA, or PGF,IE application did not show any
statistically significant difference between the treated
and control eyes in spite of the fact that the IOP in the
treated eyes was significantly decreased at 2 hr after
the instillation of PGA, or PGF,,IE (Table 1). Even
when aqueous humor flow was estimated for each 1
hr interval after PG application, no statistically signif-
icant difference between the treated and control eyes
was found for any of the five post-treatment time
periods (Fig. 1).

The tonographically measured C values between 2
and 2.5 hr after the topical PG application were not
increased in the PGF, IE-treated eyes as compared to












